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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER AND IMAGE FORMING 
METHOD 

(57)Abstract: 

PURPOSE: To improve fixing property and anti-offset 
property without decreasing antiblocking property and to 
obtain an image forming method excellent in durability 
without melt deposition of the toner by preparing a wax 
having a specified ratio of weight average 
mol.wtVnumber average mol.wt. 

CONSTITUTION: The image forming method includes the 
following processes. A contact electrifying means is 
brought into contact with an electrostatic latent image 
carrier body 1 to electrify the electrostatic latent image 
carrier body 1 and to form an electrostatic latent image 
on the electrified carrier body 1. The electrostatic latent 
image is developed with a toner to form a toner image. A 
contact transfer means is brought into contact with the 
electrostatic latent image carrier body 1 through a 
recording material to transfer the toner image. The 
transferred toner image is fixed to the recording material 
by heating and fixing means. This toner contains at least 
a binder resin and wax. The wax is prepared to have <1.5 
weight average mol.wt./number average mol.wt. (Mw/Mn). It is preferable that 
more preferably <1.45, measured by GPC. 




Mw/Mn<1.5, and 



Cl9)n*BH9*rr ( J P) (12) & m & I* & $g (A) ClIXWtUUM&HW 

^¥6-123994 

(43)4iBB H T-j£ 6 ^(1994) 5/} 6 B 



(51)Int.Cl. s *8K&§ JrrtSJffi*^ F I &»5^IBl7r 

G 0 3 C 9/08 
9/087 

13/08 7810-2H 

G03G 9/ 08 365 

3 2 1 

S&ffi* *»* 8 15 K) 





*JH s P5-209542 


(71)tUE»A 


000001007 












5 ^(1993)8^248 




*St«*fflET*.? 3TS30* 2# 












£074-247179 




*»»*BBKTA-f STB30* 2^4+ >- 


(32)StffcB 


¥4(1992) 8 ^256 








B*(JP) 












K^aSABBET^L? 3 T §30* 2 + ./ 
















±X fife 








SiStff^fflETA? 3 T@30# 2^*ty 
















#a± Aft m- 



(57) is^i 

[gift] m-fu ydf-^^Srtg/j:*?-^ C ?e«14. » 

11, 1. SWTroaaspfttj^S/ftspJS^^-S (Mw 
/Mn) 4tLTV^Ii«r t ir Z> »tt«f JH 




1 

1. SWT^ittiilV^^ffl/tt^'/yT-^ (Mw/M 
n ) S: * L ^ Z t a-*S« t + 5 »«Mf fftfllttJB I- * 

[IB*JH 3 ] «7 y * * ft % SktHz X 0 ill'J 

3tSn*DSC|Hl*^*3l^T, »iftp*w*atr— ^cO* 

3esjxaDscdh«(«w*5v^T. #ai»«>**!R»br-^ 

U h"f— flfcSrJKricU M»«l>ftfitt*K:EflWfc4f 

(Mw/M n ) SrtLTt^w £ Sr4#8Rfc"t"* 

[ 1***6] 1****14, / 7>-rftT^J-t-^)^i:t3 c t 
ot, ffifi^^fi/lfc^SH^ft (Mw/M n ) & 

« 5 Etf <^IS*^**fe 
[»*«7] tt«7iy^*r4, ^l^lftl^^i 

rg 5 3m 6 ^M^mm^jtus^ 

[§S**I8] 1*17*^*14. S****tt4fH- * 0 ffll 
3eSix5DSC*i»lc*5^T, #ffiW<^)*^:iSSAf-^ 

5 XI4 6 Ett<0Bflt»l**ifco 
[^gPJl<7:>g**|D>ifftPfl] 

[0 0 0 1] 
[0 0 0 2] 

[«*wtt«] tt*. L-C(4*E«fIT« 
2 , 2 9 7, 6 9 1 t»4>IIB 4 2- 2 3 9 10 

*4ifflRtW*£HH 4 3- 2 4 7 48 -^^fi-pEt$H 50 



(2) WWI>K-G- 12 3 9 9-1 

-> 

milUjttu- PUIl L , Hi* cn-T.ftU.t ■> SS«:(*.L{w*«ft!j 

ofc {4lfi*co^fttn?* ±3Ji<^:i: 

[0 0 0 3] 35^ ~ cr>J; ? fctt^gSBtt, 
10 t > ? it 9 ^-'U«faa'«¥i-5fc*^Kffifflfflffi'*» 

? — i > ^4 m k r&i it co ' <— y /u =i t°— 1 1 ft -e we 

[0 0 0 4 ] *<Ofc*. iOfifitLr J:*) 

20 [0 0 0 5] ^^ffltt^t L T h1—\Z7y?X&g 
W£iir5 c 4:f4*PfeixTV^ 0 «itf» ^I^BS 5 2 — 3 

3 0 4 ttRflnB 5 2-3 3 0 5 #^?R, WBHDB 5 
7- 5 2 5 7 4*^«*^ft«3i s HI*$iX"C^*o 

[0 0 0 6] #^^3 - 5 0 5 5 9*^$R. #B8^2 - 
7 9 8 6 0^«R. WHWl - 1 0 9 3 5 9§M, 4# 
P^lBg 6 2- 1 4 1 6 6 ^$R, #^9S 6 1 -2 7 3 5 5 

4 4#BBBS 61-94062 ^$B, ItP^HS 6 1 
- 1 3 8 2 5 9 4#r^Dg 6 0- 2 5 2 3 6 1 ^ 
18, ^P^BS6 0-2 5 2 3 6 0 -g-^WKt^WMBB 6 0- 

30 2 1 7 3 6 6 -^^$Rl^f4, !7y^ -fr*tt« 

[0 0 0 7] !7-/^*W»4, c7?(&i£B#-^Kr&B#cO 

izffl^^e>ixn^o 

[0 0 0 8] L^L4*Sf>, +^^<J£^«tt<hK^a 
[0 0 0 9] -2f, «-?-¥Jl!JE*4rffl^fc^y 

40 ¥t«ffttL-C, =3o^-»«S^— ®l^j£<ffli^it 
«»» Sr^Lt «fi!b^ v ^ |41?JE L * *s 6 * 1 b «/E Sr 

[001 0] fflAli, »BB036 3 - 1 4 9 6 6 9 
^BBSp2- 1 2 3 3 8 5*^a* s «**iXTV^ 0 C 



t/> W'ltttt: Wfk n - - v — 4- MCE L <C Ci -t C >|»'IJ fcV'/ ft & 
AD»*-li\ «M«ii<i¥fft«Mrf*:±</' hi— WHS 4 rftWM ^ 

te l fc « , & «f i f a i • a r « -s- w wt & f » -a * * . 
[ 0 0 1 1 ] - cr. j; <c i;gi: SH . h -J— i-ffivli 
Stti: <t o "CHS *Hs±lcW L tti* 5 h L 

[0012] 

[ ««HA*»(»f* L±')t i-4»!Bl g tfHi, Jiiili 

<nrt# PflM^i'Wft L fc»*Wf*?ftf*/fl h i— 
h i— Srfflt *fcH«JKi«*tfe c i 

[ooi 3i *«wtf>Btttt, i&\&\tif<r>HEm±s m*? 

±y httlzffiiift:»«Wtk«ttA hi— Rt«* hi— fir 

-5»«W»a«ffl hi— ftt/tt hi— */B^fcB«MBf* 

[0 0 15] *«B(DBtttt, »«»f«S«rflc^«>iH« 
*««^*-r»^ttJzffiifc»*Wtt3l«/B hi— *U« 

[0016] 

[0017] f Pte< t t>tt«tBHBav7 ^ 

1. 5WT^It¥^I/S^^t (M 
w/Mn) Sr*UTlr^Ctfc»«i+-&»«Wf»ai» 
ffl hi— l3fiSi-£ 0 

[0018] sfeir. Mns. »m»*ti»*»wa* 

^^(Cfe^&^rLT«tti|to¥^Sr^a$ii:TK hi" 
-fftfi:E»*t(3(l5¥ L , IS hi— f*Sr*Dj»3£#^fHz J: 
9ttE»»«w3t»i"^H«»tf:*ffi(-*5t^'C, tt hi- 
fi, '>ft<fct>*»»HBaU c !7sx^^«:**LT*9, 
BE****!*, 1. 5 ttT^«»¥*#* 
T-S (Mw/Mn) «rWLTi*Sw4:*1*«i+SlH« 

[0 0 19] *«WW«rit*-B8L£ilT(-»*IBCBlWi- 

a* 

[0 0 2 0] 7 s/**Hf±, B*7-fc * httr6)±^t 
twftttll, 

7 rx* *S<tt»SttBR»*:7-tr v hiwftJ*. ffii^T-fi 
-t-fi " t ^B«a*7-fc y h*teiajfc»i::«a 



■J 

[ 0 () 2 1 ] L ;v»L icrA , f-klilS h'-Q ±.o>ik& " c/^iK»4- 
lWc£fl:LVi-< fflv/u ■y^Vv'tt^fLl 

co 7 y * x a* % (SiH.ar«F«:cr:> iAj ± , Bfliifi + -t y h tt 

[ 0 0 2 2] L fc//»o-C, 41 i L l ^-T-fflrit^co^Sr^ 
Hi-, B*7irs/ h^l^±^i±<C/r*6/Hi/^Ci:^5T*#a 

[0 0 2 3 ] iot.*^Cffll^!7 : y ^ Xfi, GPC 

/t^fa (Mw/Mn) 1. fiftKtt 
1.45 «TSr#-f-4 C <k J: 19 lWrai^BSIBiSSr(»ifti- 

[0 0 2 4 ] R!7y^7^Mw/Mn^l. 5^;g^-5 

20 w«»rtifiBrtcQBi»*tt, 

[0025] ^btr, *«w-efl!t^i7 5/^^fi, ®c¥ 

iSi>T-fi (M n ) l < tt 3 0 0 — I 500, X '0 

SSKH4 0 0-1 2 0 0, ^b(:ff^L<H6 0 0 
-1 000Sr*t5:i*fi<, ItW»T-i (M 
w) * L<ii 500-2250, J: 9 L < t* 6 
0 0-2 0 0 0, St>i:»iL<li8 0 0-l 8 0 0* 
30 ti-tZZk&A^^ 

[0 0 2 6] Vyt XCDm^'A+M (M n ) /j»300 
***^tt**5p*&^a (Mw) 305 5 0 0*«BcO»-& 

<bL7t<9, SB#, (*^, B^atf#»co*D#KHt-J:o 

Q-fZmfaiZfoy) , ftspiS^^-S (Mn) tJM 5 0 0* 
aASftlWifift^^ft (Mw) ^2 2 5 Ofrffl* 

40 [0 0 2 7] *%P^{rt6l>T7 ^^7,c0^t^(j:y 
;^;x-y 3 y^DV|^7 7^- (GPC) (Z X 

(GPC8B3£*fl=) igg : GPC- 1 50C * 

,*7^:GMH-HT30cm2i| (Iy-ttR) 
i^S : 135t 

SSJJ? : o-y^nn^>f> (0. 1 %T>f ^ ./ — /MJs 

*n) 

Siffi : 1 . 0ml /m i n 
50 : 0. 1 5%coB*)f4£0. 4 m 1 



s 

rJL.I:C)*W=-eair4£L . Kfl-^^-T-jitWlJlSC^Aio-CliMA 
»lft;|i >J x-r- u ^JSJfiKftii .1; U L fc'/H^rtSlEllli 
»SrMilH'J*v, 5 ^i:, M a r k — II o u wink 

KJioXlXtHSitS. 

[0 0 2 8 ] ftftiiiCDSnt , ^ / * X# 1 . 5«T^Mw 
/M n Srfl-rs J; "5 l^tSft^iyr-^Kt^^^) 

i-SH^i- <t «') »»J-T5 :tl:± ^ fr ) - t a ; XS 4* io 
ffiB » # * ttlUS'ifc ( - ^*"ife«iS«E* s # 3 a * 

ft HiS * « ft t«S ftitSiJ-*- 5 # ttfr/fli*T#*H-*CJb 

10 0 2 9] tftto*>, m&^ifcl-ioXiSSH 1 * 

ffi^-T-ftftKiwI** L fc fe <ota t:<oiiM<o^ : rmm^i<o 
^yt- -ftato* MftTfi ft »o fc CO as w&ixi. 20 
[0 0 3 0] «Bil|L^iltlUl*tfe4:tt, #i¥4-8 9 

o=icj*ta»w*-t!\ totttu*»snfc^ y * *ft# 

[0 0 3 1 ] Msttf, »JEl*mW l-!7 jy^ftSC 1 
3 0X\ 3 0 0a£tf>ffitt!MfciS£>CO 2 XtttttfSA?* 
£ixft2 5 0«JE*w**JELrS«<0»EE^BI»^»-f 
t, Kllb&&&<07 X&ftW&mZtlZ* JSC*** 30 
BKco»7 y **ft*A,fc*CO s «r2 0 OftUEUlWEU fill 

<z>»i£#Bt«K f*-fr i* , & ^ mm&n ft & ftffl £*x* 0 

[0 0 3 2] ttBJMfttt<0CO a JE^r&JK^ft:, WKffi 

T> »Htlftff<o« (teffi^coit^coSrS) ft*tt*i-*(5 

#»JSlxfc!7y **<^?Jfc#1lil44fe< ft** 40 
[0 0 3 3] MIC, ftWcO«3aaf§fi?cOn#r, itc0!77 
**fti£J»5ltXfc.fci*U — »*SM?.!7 3/^^ftai- 

[0 0 3 4 ] SEUitt, ttffiSW^fc* 

[0 0 3 5] LXtl, CO: ^ff$Ll^* 



*?) J: fcX££>, WillSift'Ctt, lKi/.iL- 3 0 0 

i c.i"ec>;iiiiiirrc?*jM ^i Wiin^/v-:^ j o o - 

JR+iitf J:i\. 

[ 0 0 3 (3 ] Rasasst^ *4iA»ii»ibiiS6YH3t*a-» 
ffi*rrft^»S*a9Ji-5*ifetftW^ 14 5 10 
3 *ia«[3E* 4 ii"C 1 ^5 J: "5 iz . Wt4 7 -y ^ x J: 0 , 

H4bftftfi$«. tt»ft«»Wl::*-rrS-fr, :iiSr«8"l 

m?*/**} ft»s*ife"Cfea w 

[0 0 3 7] [|RajzJ:5eiflttf4*Ww+«c.i:*sW* 

oftai±5^-tt, act^-eaiaafKft-tixJ: o iKa*iM4-t 
tu!)iiaETT\ ct ofla-T-aafcauis-ti:, ^^i- 
ice, wa^teaftiik^is-t-ctcj;?), ms^K^^s 
iwftams-tts c t *sx# 5o 

[0 0 3 8] Z(Dft+&<rj&^fz^ltityl)>b&*feMm3 

< L*:»»Jl7-y^^ft»5<DtB4LV^ 
[0 0 3 9] 3lKa*fctH*flFttBEflFO«a, *«fe-efrv*# 
So «^lSBtt5-8ramH g, 2 6 0- 

2 9 01CC, »2&tt0. 1—0. OlmraHg, 25 
0-2 70lC^ JH3SH0. OlmmHg, 2 9 Ot 
«4liJ40. OOlmmHg, 2 9 OX:^ 0 , Z 

(otz, % 2 4 »^>3iKaimiHjiKa«B& 4r<ottfla 
35s«saft»*wi-ff 9<o*=»*Lt^ a*s, cco^a^ 

*aaai*fti^*a*xiwjftL*itt***o -^ft 

&(D t> CO X fc S , w co A - b tt9J * JxfclSilM* (4 . 

[0 0 4 0] — *Sffi*«0 7.f /b^ftiiiiLfcHift 
(4. H{w^co?aSft(&T$-ti:, Wa^>e*ttJ: Differ 

A^b, clx&Je»]»«i-4o wwX*SSAft<oHiftttJE 

n«(cLx*w 4 a»jfttTi\ « 3 auto 

[0 0 4 1 ] - cr) ± 0 *»»*«r. ^ A«9l(0«k 9 L 
»J*ft1i»lil»6ix« fccoxfci. Ktt J: 9 <o,*rrtt. 



iU d' ilifc'dff J I c (ft T 3 -U: T l * S , ** 5 ittHE«a« "C cn tif Ui 
ii7. to d' itB H ' J -•» " 5 "** ifc tA ffl U95.. 
[00412] nZlil»K*1fr£fT 0 t S-co^iili^JirrMi* 

14, mm^^^Mi ^{mj>S'jv y^^c/)^-7- 

a»ffi^ J i«Jif?.{Ci5i:-Ciffio-C< 5c Mitt. 3SGYtiSHi» 
Sr — ED co tf 3 tfri*»] T* ^ M co 2 » '#1 i c -J- 5 ft 0 I J SVi ift »R *M 
& 5 0%(w+iLli itv 

[ 0 0 -13] ;itf>SgiEilft*Pl4 7 0%UT\ ffi 

L < (4 5 0%WT<0*35q»&ii5*Sflifttt5>*ffl»*^ 
Jfct^JS'W y* *i:*:5.. 

[00-14] iSKM^JMrtt. -tt»i:**!»«*"ftt 

-ti\ -ivSr/Tr3ea**t?^aiL, SB # ft?K z A 4>H~4 1 ( i <fc 
i \. z <r.) t £ > L < > — 8B*iSBMfea* 

[00451 *6»*WfcHS-ti:5 <t £ . ttftfcJftfflk f^Jx. 

* * J: 0 i*i»jft<0# y u v& if corK I) -e— «SrKAn 

[0 0 4 6] tfrffiSit/c^S^ 

J: «3EE*S:»0*.ixtf J: 9 3*^>W;:*SiJSft5o 

[0 0 4 7] JEJw*«W"Cffl 1^517 
Bffiifiw J: t) iH^^itoDS C*SI*-*3V^T, ffaWo 

#* L < , 5 0-12 O c Cco$ii|Slrt^^5C i: 

± t < , JEtcSf* KI150-1 1 OttfcSo 5C, 

5C 4:355 iff* L < , 7 0-13 0 tOfBElrtUlfc* r t 

if-^^asi$n^o tr— ^^^-^ir^ haaw s s o 
tr— ^o*>-try haft* 5 5 or^itcoif-^c 

5c 1 2 0 , C«:ffl;t*»&K:tt, 9y y?*<D$Zm&& 
tfiBigSf, +»<C5fe«ttSr»fe*t^< <fcfi«|fi]i::S> 
5. 1 3 OtWTC, ff*L<f*7 0-1 3 Ot0«ci 

rtd, 1#l:/ifiL<li8 5- i 2 0twBlfflrt{:»*8 
Tl-^ir : y H±fr*E-C# 5<. 7 0 c C*i*'(cft^:^ tf— * 

tr- * ajs##i£+*»&fc:i4. ? s> * ^wltSM 
*isjsy+»*WKa*7-fey \*mm±>M\ i 3 0 
x: Sr« x 5 «*S*wflk* tr— * <o tr— * a#fl s #fiE-*"** 

|i, 7 y ^ ^ c/. J i?ai fi? /J * fl5 1^ -h 5^ ^ Ml (G: S ^" ^ 
ir : y MIL (Sa36«ilt^»e>n!w< < ^5(tJi^liifo5, 



(5) »*IW : f-6 - 1 2 3 9 9 4 

8 

w-t-7-t-y htti:>1i.?:fl;tc/>^v ^xfrifto r< 

[00 IS] Kit ; 5i*a-+-v-t y IH4dl«»'J 1:^-11- 5 ft: 

J;.-C^5 Z. t/j^Ti t < > .«!Ctt8 0 - 1 4 (VC//4f.i 
L < , THi-li 9 0-13 0*C"C*> «1 , 10 0- 1 3 0 C C 

[ 0 0 4 9] r^^"4->-b-v haflEi:-4->-ir -y h 

art t c/) 7 o - 5 r , Wiun 6 o - 1 o c c , Hi 

10 (Z«F* L < (4 5 0 - 1 0 C CT'*>3 C t ^ftt^ 

[0050] zoKtT^-rz-tX's BtatttWi* 

4- IS 0 A < & 5„ Willi, arteDi^ J: *) £t ^£(1 
[0 0 5 1 ] *«W(C*5l^TD S CfflST'H, V y >J 7* 

20 ttJffl^DSC - 7/j^J^T*^5o 

[0 0 5 2] !H3£*tttt, ASTM D34 1 8-82 

i n-e, #aS-tl:^B#(c81lJ5t:$ix5DSCft*aSrffl^ 

5 C . *a««o*ttJ«ko± 5«z3e«>a 0 

[0 0 5 3] • P^Afc 0 — ^(D^^ir s/ has 

*t 5 ill ® ^>«*S t ^< — 7 v >T v fc <D 3c ^ co 
[0 0 5 4] • fty^f-^cot: 0 -^ h y^a* 

[0 0 5 5] • «|»tr— ^ ^>»jRco*>-fe jy h?^.* 
#a#ft»<o»»fl36S*a«c«/h4:tt5jS8c* 

[0 0 5 6] *5gnflfCffl^e>4x5!7^^^JL 

^ a ^ u ^ ^/H7 5/ ^ ^atz-t^iswft, 70'> 

[0 0 5 7] -t(0(l!i<^!7 y LTI4, T^ = — /UR 

[0 0 5 8] *-Ct>W-i L <ffli^jii5 9 y ^ 
50 u ^ .< >Sri«HETTv ^ffl&lStt M4^— -^7— Witt 



9 

Oil ^illi^Y-ui^tf »J -t u y : -^It/^l^iLM^Ii 

^1iV^^>. I'ft I Mi C 4 1 C-i S: * * i6 ttl L -C W 0 4 1 5 & '* W 
{LzK$8 : ;W:»f!}04i5 -y '/ X/Vv'l]^ 04i , IteftM-ih/M 

[0 0 5 9] «riz»SL W>*Mi* -r— ^/v-tt^T-^ 
u y<D*n# * u- -7 L fc (> ^S0 ; : con*coHi| 

[0 0 6 0] Sic, mjfi«>-*tt«wJ:S«7y^^^)»BiJ« 
id L fc V y * * *BMt Lfcfc*K-\ 
Lfcfc<n, ^"^ v h£t£Lfct>tf>«:JH^*-fc fc^T*-C 

[0 0 6 3] !7y^Wt^ftOWltL"Cll 2 5 c CtC 20 
5. 0WT^&*wfc* s W^#* tl>„ JSC 1 4 0°C 

lwistf5*lttttflM s 2 o o c PEAT"t?*>*- fc#«f* t 

U\> §+A^fi> J I S K- 2 2 0 7C$KILI^$^ 
5 It "Cfc V % feS£ft5fiii> ^ ^ 7 -i — ^ KSttffiJt 
Srffl v M36 $ 4x 5 Itt? fc 6 0 

[ 0 0 6 2] #J8?H£> h^— Jw*5l^tt. rH6c07i/ 
ttWHJKl OOM»i:»L, 2 OS 
ft8BWrt"C/H^b4v 0. 5-10ll»"efflP6^ 

ftt \. 

[0 0 6 3] *XRH<& h^— lw*fcfl!£4x*l*»«IIBfc t 
[0 0 6 4 ] Plxtf> tf» *y - p-^o/U 

* y ^f-u^-T^y ^B£^* 

tfrz/U*^/^— 7 1 ^ ift ft & , ^If U>- t'^/U^^ 

y^i/yfti^ ^f-u^-r^ y p- y ^ 

3?ffSttlllB*tt^ u-f ^HMMHL 'J MASS, * ? * U 



-12 3 9 9 1 

•ItoB&fM^ L < ti*l" ,J ^^r 'i-JAIIIB^^Jf 04i o. 
[ o o (3 5 ] u >'^i«-]E&ft^^-f- u >-e / u 

*t-f 53*/-r-tL 'C li . M *. If , t ^'i 'HW , 7 " * 

- 2 -jn^/i-^v^'K y 'L'fi^j-^'K ^ ^ ^ y 
'i-tt, ^ ^ ^ y 'Ks* ^ ^ ^ 9 /J ,J ^-s^^^^'. ^ } * 
o y 'ifi^y^^, .^r/'i a^-t^'K y h 

»J /u, ?< y / y / 'J rj ^ h 'J *r ^/ 'J /u:r ^ Ken J: fcn 
fitt&4-W+5*/*^^>lftfcL<(i-t«n|E«ift : ^ 

^cl.§BSh:'=-/UtO<t 7 ft t'"-yU3i^7 L /UH : Pflxff 
ai^U>, ^D^UV, 7*f UVCOJ: 7 ft^i^ U 

hxoJ; 7ft t'^^^ l^g : PllS-tf t^n/U^^/U 

— -r /ben J: 7 ft tf=./U3i— ^JR : ^^d# 
dS^Sftt L < (i2o^±/^t^b4x ; 5o 

[0 0 6 6 ] * ^ U ^ ^Sfi & ^ fc ii ^ ^ U > ^ & 
^i4^mi^rMri ) J;< % jR'&JlWllBT t> i7ft l \. 

[0 0 6 7] £*ttlB<Btt«fflJ: LTli, ^^LT2(il 

y zz—iVisTt y xf uy^U =1— /us^^* 

yu— 1, 3 # ^ y 

«t ^ft-fiSS^l^lBWi-^^^^Bft^^^/u ; £^tr 

K, ytrr=./u^/ush^<o^tr=.Mt J &4* : R^3|0W± 

[0 0 6 8] *«w^a*a«wtt»«iBi»»«r»ftatt 

^^Sfi-& (rt^) , Sfctt3lfft3H«t-T-4:a* W*) L 

7. x x,|wi£ C fc*it(OlBf«a ^^^IflB ft 

0 . Wi*»WTMi*4a»*fc*«fc<0'<9y^S:$ 6 
ilSr/tLfct^fci-^C fc/j^tg^fc^, lEffttMWffll 
fc Ltli, ^vRU^BBSS^&R^J-^^SHl 
tti ; h y ^f/^yy^T^^^- 1 - t Ko^f-y 

LP Z n 6 ^^(Wi^Tfo h * 7; 3^=. i*i££?<0*= ^ i^JJI 
cn&cou — (u-^ft?l'lfc L-Cli, '9/v^> 



(7) 

11 

> , v .-r. w •>"/' '^:f Oil o ) ft$!*JlnW 

'/ -f- /i- v, -/TtK u — h s > ; *> ^ rJ '^-V >' ' u ;A * u — |*cn 
im £ ^ -* ^ # / * * ^ — l % Si • c 4 1 0 <" * *lu* v Mi 2 
MflfirJl±ffli&-B:Xffli^c 5, wiie^'r"-? 

{, , ^ pyyS, Eflk^ = * * I' 'J 7 J - =■ ,v 

* 9 ^mm^fm^t^Mmm^^Ti t < jih^oh 10 

6, 

[ 0 0(5 9 ] MIC TE-tt* 
[0 0 7 0] 
[*H 1 

Ri 

I 

CH 2 = C Rz 
I / 
COOC 2 H 4 N 

\ 20 

Rs 

[Ri : H „ CH 3 

R 2 , R 3 : «tfc*fctt*IK»<OT/U*^J£ (S^L< 
f4C, -Ca ) 3 -C*£4x* j e>'-*'*- : ^ 

lldW«tttt»tMB «*>±»*fcr±-») HT^fflt 
[0 0 7 1 ] h^-SrAflf«tt^WJW-r* fc<E>fc LtT 30 
[0 0 7 2] fflAtf * u ~ Mfc-fr1M s # 

arcfco, * y r r-tf-zur-fe h>A«MS 

JRtfiL JS*1** ^t^SK, /kd*p#7* 

[0 0 7 3] ±aSLfcW«fWW)M <i£*»tflB<fc LTcDfls 

Mrm^t. (3E(wtt3 /i mfcTF) tf»ffiL 

[0 0 7 4 ] a»3«(=rt»i-6l», :«o«t94fif*MfiP 
att, ttttttlffil 0 OBMlcSLTO. 1-2 011 
SB (Ws~l*0. 2-10M») iBi^Ct^ffiL 
*< \. 

[0 0 7 5] *56i3Hco H--iz»Tli» WttSJEil, si 



«f.|) t-Ci •- l 2 3 9 9 -I 

12 

[ 0 0 7 fi ] *«mjSIffll N Oil & U ^ fft1v) r k(:U r» E 
TiJrCilWvii L .^^W*4«f;;.t^Jt«ifiihW»3 0m :? 

JU.t; (ttJC 5 0-10 0 m :: / *: ) cnijfipJiAjco ^i/V)* 
Wmik 0. Ol-fifiUfB. tfiKliO. I-Sififfi 
[0 0 7 7] *«iHizfflt*iiii5->U um%-Ml** *■« 

[ 0 0 7 8] h-t- — - <o*!iwi6*n»Jt LTii. M 

Jtffl, jfttMiWittf*— #^^7 fifbffifal» 

[p] _hSB fcL"C v *• -o w c- t> "v^cr o 

[0 0 7 9] $ bi:**W^ h-^— (i> z.MR5J'*aiftffl 

t-*StLTffSL<liO. 1-5 011%, J: OH 
4L<liO. 5-10fiS%. lCKL<li3-10 

[0 0 8 0] *«Wl:*/St55*+yTtLttt, 4> 
»ofccD^ttffl^I«B-efc9. 7x7^h 

[0 0 8 1 ] $ Ol3.*5gPJ!co H+-»43E(=»ttW»«:* 
fct>T*#5» *-5i?B(l*5^T, ffitt b"t— tl:Stli5 

[0 0 8 2] CjlbWSiiltflifttt^li^* 2 jn mW 
T, #F* L < (4 0 . 1 - 0 . 5/i mfifiEcn fc^^ffi L 



13 

i&ftiiz » L , tfl * L < lift 2 0-20 o tfO'itflC. ft MAT 
.4 L < (14 0 - 1 5 () ittjrcftC/rRiv 

[0 0 8 3] KttttfHi, 1 0K:r-'t X-7- -/ KP» 

«l^<ri«^tm^W:«^Jt (H c ) 2 0-3 0fl*n.x 
-r -v K, jfifillKJt (as) 50^ 2 0 0 e m u / g , f& 
fiJfl&Jt ( d r ) 2 - 2 0 c m u / R ^ t> co^tf £ L I \ 

[0 0 8 4] hi— l-Ntfl L»5#&7Mi L'C 

fl, tE»waSttffi»Xtt«fcf+A»Wf hi— co 

7— U >'-/v y * , Ttf U>77 t7h-M 10 

OOiilfliC^lO. l-2 0lia, <fc9ff*L<ll 
0 . 2-10 Sttffl<o8SaiSdsJit \. 
[0 0 8 5] Hi::, |H«tf>Bfl?rC, StcSteM/AflH^n 

* l < fi o . 3-10 Mfc»£>ffi*nsas&ir v 
loose] *^ww%%t$mffi\%m&m hi— sr^as 

* h /u— y — <t> *d # j» n tcfli $r ffl ^ r mst l x m m 

[0 0 8 7] Ht^;^Slc0i:FJfM<o^P^J4r^^*>^^ 
5 ^-y— aft, $ ft-frltC: i 0 I , 

Mnfftmft^ h-t— %nz>^£fcxzz>o 
loose] jk(c**w<o«**m*«at«««*s** 

[0 0 8 9] 1 HEte K7 Affi^JMtiBttfflfSt* 

I a t t>^>*C*> 9, HiE-bn#gh;£|S] 

[0090] 2tt«**m*att-c«>iifmD-9--c 
+?>fc*t>(nflffll-'M T^n»-e*>9 , ?sfl°~7— 2$:: 

II • 1Mti;:«HBSft4* ft^-CUlftB*4(zJ:o-C»« 5C 
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11 

[ 0 0 91] (3 L-C^te'*u"V---e 
#j 0 , ip.frcn:i>fe 6 b t -&(/>^W a'Jf*r£ L fc 5 ft*ii£t:kWf-k 
IB 6 a t a' 2t * W * t "J * ^t^ 1 "v? #> 5 ■ fcW- n — 7 — 6 

f |"fl; * 4- *> o -C EEtt * 4 1 . « * ff 1 <n WJ4*t t « 531 US* 

ciraiasi<f{c^s:ottxinite$-u:5. E»ttsiis*f* 1 

t (g^: p- 7 -6i co|ffli::flftaS $ ii 5 t ISlWf J- . te^- a 
— 7 ■ — 6 h i— co h M ;J'fSlS(f t ifilfitt^ /<> f T 7, fc-Gs 
^/<>TT^iE»7 3&*e>EPSU"i-SC t!3j:o-Cia*f* l ± 

[0092] ^xmmn s >'^D w t - 9 srrtK 

— 1 1 a ^ cJiiWEE^Srfco-Cffiflt 
Sixfc»ttff^*nffio — -7— llbfc Sr**«l4fc + a 

1 —i®iS$4i, 1 1 a 1 1 1 b\\mmmi-z>z 
H(cn*mg55tigei oirj:»9i*m^n-c, T#«9i§tx^ 

[0 0 9 3] Z^»itttt««*a*»»*(l5¥?aS: 
fc + » ft te^ ^IflB fc * -5 ?t «> . &fc<n/hmik*? 

So 

[0 0 9 4 ] rco{dicn^ft*^m^^ LTil, ft^'u 

-flS:W I c f igp » 3& s iIttflS*(* « - « * s ^7j:ht- 
BMlP4:t^5|s**safei: j ^+^^ s , ^fg^co h+— ftjUt^ 
m^OJ: 9ftBSHA* s *tftt^fc«>»* Li\. *«W 
II, 3Iffl*iv6*»*«*»* s ^A/<C*"ffi-e. ^'/vft^ 
ffl SSb* $r 5 ^ V > o 7t r. i PI 3£i" -5 t ^ X\i ft 

[0 0 9 5] *«d— 7 — Srfflt^fcflpcofft Li^o-fe 
Ltd, D-7-©SltE3J s 5^5 OOg/c 

II, ^SESffi = 0 . 5-SkVpp, 5 0 

-5kHz, ffi8it«E=±0. 2-±l. SkVT'fc 
i}, H««BE4-ffl^fcfl#lzl4, nri;fLm)E=± 0. 2-± 
5 k VT'fcS, 

[0 0 9 6] p - 7 -R'Jffi'S7' - K<^WK t L 
Til, Wtt^ffSK, *co«iBiwBtfitt1ft«l«r 



(9) 

15 

V V D F CI* 'J ^ -v it IT.- "J v-'V) . P V D C »J J& 

[0097] >ic%iNi=iB/n ftjtta<c*a?yji]|iii*si*:€r3t^ix & 

%ffi£tfi 5 - 5 0 0 g/c int, ffii*fl;i£^:tO. 2- 
±] Ok V"C«fc** 
[0 0 9 8] 

v \. 

[0 0 9 9] ♦IBWl^/B^bnS^y^^^^fl** 

[oi oo] r^cd? y *«gd- i *st£<0!7 y * 
tt, f -^/7-*I(: J: !) u ^Sr±lS» t L 'J 

[01 01] A— 2, A - 3 . B - 2 , C - 3 , D- 
2. F-2. G- 2tt. aBfc»^*4lHl*ft«wJ:o-C» 20 
giJLfc? ;y^*T?*>9, B-3, C-2, E - 2 ttSffi 

[0102J (!7y^^A-2, A — 3 . B — 2 , C — 



t*|!IM*G 1 2 3 9 9 1 

US 

3, D - 2 , F - 2 KVC. - 2 </'>a««) «SBB * Willi 

1 3 OT, 3 0 0HflE(^ffl*JMftffi<ncO= -C-hllMVi^fl? 
$ it , C 4 1 a' 2 0 0 'xv Oi ( C i*CH L T »i| en » II ft HE W i - ft 
L Tiim&Si;^ -v * * SrWHJ^fit L , H 1 Rtf 2 'C 
nUrtyte a' 5 7 v * * A — 2 a' f#3fc.. T C 13 s C en 7 

Jitf?* 2 t'>T>tWti'fito 7 A - 3 , B — 2 „ 

C-3, D-2, F- 2RU ! G- 2&-*-4l J E f ;ll»fc,. 
[0103] (!7V/xB-3, C-2 &U*E - 2 cDJB 
gCi) 9 >y ^ .7,8-1 SrJIH *"C<B 1 J&cnjS&f£3; 3 mmH 
g % 1 8 0-3 0 0 u C-CtTV\ «B2Sco3Rai*0. 2m 
mHg, 2 5 0 c C"C?Tt\ % 3 &cQ3Ka&' 0 . 0 2mm 
Hg, 2 8 0tti7t\ ?B4a^SKaS:0. 0 1 mmH 
g , 2 8 Ot^TofcJS, tcoaWttiSriKfKfiWRWte 
AttSiJ L r* 1 Rtf 2 -C^tfttti'tt <b 17 7 ^ 7s B - 

flERvjsaiassraaiacsE its i 

#+5 57 y * * C - 2 RtFE - 2 «r-tft-t*;M#fco 
[0104] ( V y 2 * B - 4 OMI) !7y^^B-l 

&\ Wtt»*ife«3j:or« l Rt>^2-C^i-W±fi£Sr# 

+ 5 !7 s> * * B - 4 
[0 10 5] 
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IS 

* 1 
9 ynflOTi 



7 v 2 * 






TV At xr /\4n 
iVIW / i.VJ.11 


U v 9 


A - 1 


537 


o n v ' 






A-2 


796 


i a ri A 

1 ObO 


1 Q7 




A-3 


952 


1380 


1.4 b 




B - 1 


551 


17 14 


3.11 | 


rp y ^ 1/ y ^ 


B " 2 


1370 


2014 


1 .47 


* 'J ^ U 7 -f 


B-3 


695 


959 


1.3 8 




B -4 


816 


1412 


1.73 




C -2 


583 


688 


1.18 


.—■t- W TTII ' 1 ■ » -1*- rt Am 


C-3 


992 


1260 


1.27 




D - 1 


440 


866 


1.97 




D - 2 


797 


y y o 


1 9^ 




E - 1 


591 


1074 


1.82 




E-2 


794 


1 120 


1.41 




F-2 


860 


1024 


1.19 




G-2 


715 


973 


1.36 





[01 06] 



1<> 



(II) 
m 2 

7 -v 0 X <D$)tt 



l*HHTfi -12 3 9 9 1 



20 





urn m 


y 

•fe? hi 
© S 8£ 2£ 


CO 


7 y # * 5$ 


V v t XA-1 


63 


4 8 


8 0 




7 y * 


91 


24 


t A r 

105 




7 y * *A-3 


95 


2 1 


114 


fc**- M-i 2 V -Vv ^A*- 


7 y * *B-1 


40 


87 


1 02 


•T 'J T W 7 


7 * * XB-2 


85 


35 


1 1 6 


;fc U ^ U 7 >r ^Ifc 


XB-3 


72 


40 


102 




V v t *B-4 


61 


66 


106 




7 y 


67 


34 


9 1 




7 y * *C-3 


101 


16 


1 1 1 




7 v * 


63 


44 


98 




7 y ^ XD-2 


75 


3 1 


100 




7 *y * *E-1 


35 


53 


81 




7 y * 


63 


20 


88 




7 y * *F-2 


84 


28 


108 




7^ XG-2 


100 


12 


109 





30 



[0107] mum i 

. /uT^ 'J h#ffi.£^ i o offiS 

• shs Kite* 8 o mmn 

• 7 y? 7 (A - 2) 4Stg|i 
[0 10 8] ±BE*t»*^IKft*bfc*, 1 3 o'CKBS: 

*Lfc, 2t*«*|[Jf LUL«CJ:o"Cf8»JIM«S:fTo 
fc. ttftttfrftda* ft»»L, y*yh««SrJBi^ 
»lti:J:oT»»l-, HU:aa#fc«fcffl^T#fc 
L , iS?«eS8 a< mCD hi— 3&*4:»fco -ii&Jt 
f[W hi— tt-T- 1 0 0B*ffl»w*tLIE*«B6*tJfe3 
y/Uy'J^O. 6fiagf4r^r^L-C hi— Sr#, Zixi: 

[01 09] mHS<Otl^^J(tt5«N P - 6 0 3 0 (* 

m i * T f £ * fp fffi £ '\ t o , ^rcoJSftSr^Sirta-r, 
[0110] (£*ttttft) 77-7, h ^ e~f&SfeT\ 

T\ f£il l 0 0, 1 OOgMT'lto, iffif&cott/j* 
nS:R««*wteT* (%) tMffffiLfc* 
[01 J 1 ] (*7-fc •> hKSl) D 5eo|S¥««: 2 0 0 50 



40 



#«t= J: § 7-tr s/ h *»t?W 
[0112] (BXttM) A 4 f 9 t? 1 0 0 0 0 14 
7c 0 r.CT'fi]ffl^tli, }JS-JtSixfc. hi— ort, 

z<D»m&*in<^i±* h i— ^ 3«iiR w « =: ffi JH * n-r *3 
{ (i«»*nfc hi— s-^ t-^cogi h-*-— a) / 

hi— » J x 1 0 0 

(^d y*>*yum tt2 o g^attffl* 1 0 0 c c # 

7' ^ Ail , 5 0 C CV 3 El Kcfi I fcft , B ft"CWffi 

L/C, 

• ^5"U>'-y^^T^ y ^— 1 0 Offiffi 

PI J 



m 

. z. y n v 2 iEIiii'i'li 
. 9 «v * * (A - 3) I 

[oi 13] ±KlWt*4.^lli\ ^ttWl tPltS^L-C, 

[oi i o ] %m* \ * 

. ^ypyy 2StfflSB 

• 7 5/** (B- 2) -4ffifitH3 

[0 115] JbE«»firffli\ **M1 fcBia^L-C % 

3 tz*i% 

[0 116] 4 

• Kttgfeftf* 8 o ffi-fi£is 

. (B-3) 

[0117] ±mm^m^\ mmmi trnm^ix. 

[0 1 18] gffiffl 5 
•BSttBHtR 8 OffiSSR 

. C7 : y (C- 2) 4 ffiggB 30 

[oi i9] ±iBW»s:fflt\ mmm tmm^Lx. 
3 d^-f-o 

[0 1 2 0] £iM 6 

. 7fU y_^ /l/T ^ Ij U — 1 0 0®m 

• 7sx^^ (C-3) 

[0 12 1] ±EW»«rfflv\ XKfll tHW:Lt. 40 

[0122] aasfl 7 

. 7 ^ U y>yf /U T^ ij — httgfrft 10 011 

n 

. - </p *>v 2SS8B 

.7^;, (D-2) JfiSgn 

[0 12 3] ilE»*4Srfl]t\ MOT) fclBWi-LT, 



Willi -T-fi -- 1 2399-1 

• >•> 

3 

[012-1] jjiMiMs 

. =. y p ♦> y 2 fi jSnU 

. 7 y ❖ * (I£ ~ 2) 4 aLuifti 

[01 25) _bfiQW4a-/lli\ 9lftMl tTO:LT, 

3 

[oi 26] gysngi a 

. n'/p v-V 2fiS« 

• !7 7 * * ( F — 2 ) 4 ffiS0|5 

[0 12 7] ±IEtt»*ffl^\ fcn»lwL"C, 

[0128] SlLigl 1 0 
« 

^^oy> 2ffififflS 

• V y 's ^ \o *' ; a2aMc 

[0 12 9] ±JB*f***fflv\ SSttWIl tM:Lt, 
3 Ci^-n 

[0 1 3 0] friftffll 1 

• Uy-yfyur^ !J h 1 0 OfiS 

SB 

• m^mtm 8 osssc 

• 2ffifiSB 

- yy#y* (A - 1 ) 4fifflSli 

[0 13 1] ±KW*4*r/fH\ ^StftM 1 i: RI«C L T * 

[0 13 2] Ifcttfly 2 

. 7^uy-yw^ u u— h#fi^i* i o ofifi 

• mmm&i s omsgc 

• 7^^ (B - 1 ) 4fifiSB 

[0 13 3] ±EW»«rffl«r\ UttWl tmmzLX. 

3 {i^i'c 

[0134] ht:»W3 

. 7% f uy-yf;U7^ U I h^tffl&ft 1 OOli 



(13) ttlWSPfi I 2 3 H V) I 

• 7 y * X (P~ 1 ) -I iRffiSC 
[0 I 3 5] .LfflW«a'.llll\ *"ftl«J J ^I^WiCL'C. 

[ 0 ] 3 6] tiMfflJ 

• 7vn ( e - i ) 4 3iia^ 

[0 13 7] ±EW**S:JIH\ ftttffl 1 tnW^L-C. 



« 3 









B#*7 
•fe 5/ h- fcfc 




Dmax 




9k 




- 1- 


lOOOOfe 


^JtS^ 1 


1.42 


1.42 


© 


urns. 


88% 


4 % 




© 




1.42 


1.41 


© 




88% 


5 % 






*Sfcfl3 


1.38 


1.39 


© 




87% 


12 % 




© 




1.38 


1.38 


O 




87% 


8 % 




© 


Hin£tfii5 


1.36 


1.35 


© 




86% 


6 % 




O 




1.38 


1.40 


© 




87% 


7 % 




© 


£fiEfl7 


1.34 


1.33 


© 




86% 


9 % 


*»& 


© 




1.33 


1.33 


o 




86% 


8 % 




O 




1.35 


1.37 


© 




87% 


7 % 




© 




1.34 


1.35 


© 




86% 


6 % 




© | 


Jt««l 


1.37 


1.38 


o 




85% 


5% 




o 


JtttM2 


1.35 


1.30 


o 


% £ 


84% 


8% 




A 




1.30 


1.26 


A 




82% 


8 % 




A 


tt««4 


1.30 


1.23 


A 


IS *fe 


81 % 


7% 


St £ 


X 




1.37 


1.38 


A 




85% 


10% 




O 



[0143] (*7-fe ^ hWfc) B 5 co|5¥8S«r 200 
ttiS«-C-lftofc«i-CIC A 3 <^te¥«T*3 t°— L , *RgB 

filii L fc* 

[0144] (BfM4t*») 1 0 0 0 OftcoliflJRlfeS; 
[0145] aOEMJ 2-20 

ittkH2- i oTffli^c-^^^m(*^^ffl^^Ji^iy'i 

50 1 OtmttKLTffffiSrffofc* ^tOttJfcfriMK* 



* 3 T<"}\ 

[ o i 3 s ] 

ft 

• K«ifi«ft» 8 OjfifftflC 

( B - 4 ) J.ifijaSB 

[oi 39] ±Ktma:/Hi\ %ifeM i tmauL-c. 

10 3 IC^'l-. 
[0140] 
[»3] 



[0141] HtfeWl 1 

Sa?tSNP-4 0 8 0 (*+-/>tfcSL 3Qt»S? 
KRtJ^n-hilE^^Kffl) ( - -t o t Ht + CO I ¥ ffli & fr o 

[0142] (&«H±Mk) 7r-7, |. a t°-RfiT\ 

T\ tf.ffl 1 0 0, *■) 1 0 0 g iSlt'lt !) % PBWtcOfi^ 



(I I) IWHf O I 2 3 9 9 I 



I-.. [•*■>] 
[ 0 1 I 6 ] 

m. a 







it«r± 




'lift 7' d v 


Dmax 




m w 


mm* 




10000 ft 


&JfE#lll 


1.40 


1.40 






86 % 


3 % 




© 




1.39 


1.40 


© 




86% 


4% 




© 


dfeife#ll3 


1.36 


1.36 


© 




85 % 


1 1 5-6 




© 




1.35 


1.36 






85 % 


6% 




© 




1.34 


1.33 


© 




86% 


5% 




O 




1.35 


1.36 


© 




87 % 


6 % 




© 


mmmi 


1.33 


1.32 


© 




85% 


7% 




© 


mmmis 


1.32 


1.31 


© 




85% 


6 % 




o 




1.34 


1.36 


© 




85 % 


8 % 




© 




1.35 


1.35 


© 




85% 


7 % 




© 



[0147] 






1 




WT<OMw/Mn SrWi-^^S^^^^'t-^-^— ^ 


2 






3 




;b-fKi, 3£3&te» W^irs/ H4£|6j±£-t£-5 - irrt s T- 


4 






5 






6 






7 






8 






9 






1 






1 
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